Experimental
Chemicals and solutions. A HAuCl 4 stock solution (2‰ HAuCl 4 , w/w) was prepared by dissolving 1.0 g of HAuCl 4 ·4H 2 O (Shanghai Reagent, China) in 412 mL of purified water and stored at 4 ºC. Luminol and 1, 3-propanedithiol were purchased from Sigma-Aldrich (USA). Bovine serum albumin(BSA), streptavidin (SA) were obtained from Solarbio (Beijing, China). All DNA used in this work were synthesized and HPLC-purified by sangon Inc. (Shanghai, China) . Their sequences and modification are listed in Table 1 . A 0.01 M stock solution of luminol was prepared by dissolving luminol in 0.1 M NaOH solution and was kept at 4 ºC. All other reagents were of analytical grade. Ultra-pure water was prepared by a Millipore Milli-Q system and used throughout. It was observed from Figure S1a , S1b, S1c, S1d that almost no ECL signals were gained on bare gold electrode, SA-coated AuNPs / 1, 3-propanedithiol / gold electrode and DNA capture probe / SA-coated AuNPs / 1, 3-propanedithiol / gold electrode and these signals were the same as that gained from blank control experiment (no target ss-DNA). These results reveal that there is no nonspecific absorption of luminol-AuNPs labeled DNA signal probes in each step.
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